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1. Left factoring & eliminating left recursion 
Rewrite the following grammars so they can be parsed by a predicative parser by 
eliminating left recursion and applying left factoring where necessary 

a) S S + a | b 

b) S — > S + a | S + b | c 

c) S — > abc|ac 

d) S — >• a a | a b | a 

e) S — »aSc|aSb|b 


2. For the following grammar: 

X — > X + X I Y++ 

Y — » a 

Point out where shift-reduce conflict(s) occurs. Give example(s) of a string(s) 
for which the parser will face the conflict(s)? 

Answer 

A conflict between shifting on + and reducing by the production X — > X + X 

Example: 

a+++a+++a++ 

3. Consider the following shift-reduce parse of a string: 

laabaa$ -> 
alabaa$ -> 
aalbaa$ -> 
aablaa$ -> 
aaSlaa$ 
aaSala$ -> 
aSla$ -> 
aSal$ -> 

S 

Assuming this parse exercises all productions of the grammar, what is the 
grammar for this shift-reduce parser? 

Answer 
S — > aSalb 


4. Describe a skeleton algorithm of an LR parser. 

LR Parsing Algorithm 

Here we describe a skeleton algorithm of an LR parser: 

token = next_token( ) 

repeat forever 

s = top of stack 

if action [ 5 ^ token] = ^shift si" then 
PUSH token 
PUSH si 

token = next_token() 

else if action[Sj token] = ^reduce A:: = p rf then 
POP 2 * ||3 1 symbols 
s = top of stack 
PUSH A 

PUSH goto [s., A] 

else if action[Sj token] = ^accept" then 
return 

else 

e r ro r ( ) 

5. Compare between LL parser and LR parser. 

LL vs. LR 


LL 

LR 

Does a leftmost derivation. 

Does a rightmost derivation in reverse. 

Starts with the root nonterminal on 

the stack, 

Ends with the root nonterminal on the 

stack, 

Ends when the stack is empty, 

Starts with an empty stack. 

Uses the stack for designating what is 
still to be expected, 

Uses the stack for designating what is 
already seen, 

Builds the parse tree top-down, 

Builds the parse tree bottom-up, 

Continuously pops a nonterminal off 
the stack, and pushes the 
corresponding right hand side, 

Tries to recognize a right hand side on 
the stack, pops it, and pushes the 
corresponding nonterminal, 

Expands the non terminals, 

Reduces the non terminals. 

Reads the terminals when it pops one 
off the stack, 

Reads the terminals while it pushes them 
on the stack. 

Pre- order traversal of the parse tree, 

Post- order traversal of the parse tree, 
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